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Objective

This prospective, randomized, single-institution trial was de-
signed to evaluate the role of prophylactic gastrojejunostomy
in patients found at exploratory laparotomy to have unresect-
able periampullary carcinoma.

Summary Background Data

Between 25% and 75% of patients with periampullary cancer
who undergo exploratory surgery with intent to perform a
pancreaticoduodenectomy are found to have unresectable
disease. Most will undergo a biliary—enteric bypass. Whether
or not to perform a prophylactic gastrojejunostomy remains
unresolved. Retrospective reviews of surgical series and pro-
spective randomized trials of endoscopic palliation have dem-
onstrated that late gastric outlet obstruction, requiring a gas-
trojejunostomy, develops in 10% to 20% of patients with
unresectable periampullary cancer.

Methods

Between May 1994 and October 1998, 194 patients with a
periampullary malignancy underwent exploratory surgery with
the purpose of performing a pancreaticoduodenectomy and
were found to have unresectable disease. On the basis of
preoperative symptoms, radiologic studies, or surgical find-
ings, the surgeon determined that gastric outlet obstruction
was a significant risk in 107 and performed a gastrojejunos-
tomy. The remaining 87 patients were thought by the surgeon
not to be at significant risk for duodenal obstruction and were
randomized to receive either a prophylactic retrocolic gas-
trojejunostomy or no gastrojejunostomy. Short- and long-term
outcomes were determined in all patients.

Results

Of the 87 patients randomized, 44 patients underwent a retro-
colic gastrojejunostomy and 43 did not undergo a gastric by-
pass. The two groups were similar with respect to age, gender,
procedure performed (excluding gastrojejunostomy), and surgi-
cal findings. There were no postoperative deaths in either group,
and the postoperative morbidity rates were comparable (gas-
trojejunostomy 32%, no gastrojejunostomy 33%). The postoper-
ative length of stay was 8.5 = 0.5 days for the gastrojejunos-
tomy group and 8.0 = 0.5 days for the no gastrojejunostomy
group. Mean survival among those who received a prophylactic
gastrojejunostomy was 8.3 months, and during that interval gas-
tric outlet obstruction developed in none of the 44 patients.
Mean survival among those who did not have a prophylactic
gastrojejunostomy was 8.3 months. In 8 of those 43 patients
(19%), late gastric outlet obstruction developed, requiring thera-
peutic intervention (gastrojejunostomy 7 patients, endoscopic
duodenal stent 1 patient; p < 0.01). The median time between
initial exploration and therapeutic intervention was 2 months.

Conclusion

The results from this prospective, randomized trial demon-
strate that prophylactic gastrojejunostomy significantly de-
creases the incidence of late gastric outlet obstruction. The
performance of a prophylactic retrocolic gastrojejunostomy at
the initial surgical procedure does not increase the incidence
of postoperative complications or extend the length of stay. A
retrocolic gastrojejunostomy should be performed routinely
when a patient is undergoing surgical palliation for unresect-
able periampullary carcinoma.
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Therefore, an aggressive approach to the surgical managendomized to receive either a retrocolic gastrojejunostomy
ment of this disease is advocated in most centers. Howeveperformed to the most dependent portion of the gastric
25% to 75% of patients with periampullary tumors who antrum, or no gastrojejunostomy. A vagotomy was not
undergo exploratory surgery with intent to perform a pan-performed. Other palliative procedures including hepati-
creaticoduodenectomy are found to have unresectable disojejunostomy, cholecystectomy, and chemical splanch-
ease:™* Therefore, at the time of laparotomy, the surgeonnicectomy were performed at the discretion of the attend-
must focus on appropriate palliation of the disease. Becausag surgeon. Feeding jejunostomies were not routinely used.
obstructive jaundice is the presenting symptom in mostf histiologic diagnosis was obtained in all patients to con-
patients with periampullary carcinoma, the performance ofirm the diagnosis of adenocarcinoma.

a biliary-enteric bypass is considered routine by most sur-
geons. The decision as to whether to perform a gastrojeju-
nostomy in patients without obvious gastroduodenal ob-
struction secondary to the tumor remains unresolved. All patients received a histamine,Heceptor antagonist
Retrospective reviews of surgical sefigsand prospective during their postoperative hospital stay as prophylaxis for
randomized trials of endoscopic palliatfori’have demon-  stress and marginal ulceration. Nasogastric suction and pro-
strated that in 10% to 20% of patients with unresectableinetic agents were used at the discretion of the attending
pancreatic cancer, late gastric outlet obstruction will desurgeon. Initiation and advancement of diet and length of
velop, requiring a gastrojejunostomy. Despite these datehospital stay were directed by the surgical staff, based on
many surgeons do not believe that routine prophylacticappropriate clinical criteria. The use of postoperative che-
gastrojejunostomy should be performed. This importanimotherapy and/or radiation therapy for unresectable peri-
question has not been previously addressed in a properympullary carcinoma was recommended to most patients
constructed, prospective randomized trial. The current proand was employed selectively based on the recommenda-
spective, randomized, single-institution study was thereforéions of the surgeon, the referring physician, and the pa-
designed to determine both the short- and long-term outtient’s preference.

comes and benefits associated with prophylactic gastrojeju-

nostomy in patients with unresectable periampullary carci- .
noma. Data Collection

ostoperative Management

Data were collected prospectively on all patients, includ-

PATIENTS AND METHODS ing o_lemographics, histor_ical i_nfo_rmation, de_ta_ils a_bout the
_ _ . surgical procedure, surgical findings, and clinical informa-
This study was approved by the Joint Committee ontion regarding the postoperative course (both in-hospital and
Clinical Investigation of The Johns Hopkins University after discharge). Follow-up was completed through March

School of Medicine. Patients were recruited into the study1999 on all patients, based on direct patient contact, hospital
before surgery on the basis of anticipation of pancreaticodurecords, or the patient's family.

odenal resection for adenocarcinoma of the periampullary
region, and appropriate informed consent was obtained. .
Between May 1994 and October 1998, 709 patients with Pata Analysis

periampullary malignancy underwent exploratory surgery The major endpoints for the study were short-term peri-
with the purpose of performing a pancreaticoduodenecyerative morbidity and mortality rates and late develop-
tomy. Of the 709 patients, 194 (27%) were found to havement of gastric outlet obstruction requiring intervention.
unresectable disease. On the basis of symptoms, preope@smparisons between the two groups were performed using
tive radiologic studies, or intraoperative findings, the attend'analysis of variance, Student's t test, and chi square statis-
ing surgeon determined that gastric outlet obstruction was g5 Determination of survival between the two groups was

significant risk in 107 patients, and therefore a gastrojejuzompared using the log-rank test. Results are reported as a
nostomy was performed. The remaining 87 patients wergyean+ SEM. Significance was accepted at the 5% level.
thought by the surgeon not to be at a significant risk for

duodenal obstruction and were included in the randomiza-
tion. RESULTS

Patient Population

Surgical Technique The study population consisted of 87 patients, with 44

Patients were randomized (using a computer-generategohtients receiving a retrocolic gastrojejunostomy and 43
random number pattern) during surgery after determinatiopatients not undergoing gastrojejunostomy. No significant
by the attending surgeon that pancreaticoduodenectomy walfferences in patient demographics, preoperative symp-
not possible due to the extent of the disease and that dudems, or surgical findings were observed between the two
denal obstruction in the future was unlikely. Patients weregroups, as shown in Table 1. The mean patient age was
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Table 1. PATIENT DEMOGRAPHICS, Table 2. SURGICAL MANAGEMENT
PREOPERATIVE SYMPTOMS, AND
SURGICAL FINDINGS No
Gastrojejunostomy  Gastrojejunostomy
No (n = 44) (n = 43)
Gastrojejunostomy  Gastrojejunostomy
(n = 44) (n = 43) Hepaticojejunostomy 35 (80%) 36 (84%)
Chemical 39 (89%) 36 (84%)
Age (yrs) 67 + 1.5 67 +1.5 splanchnicectomy
Gender Surgical time (min) 254 + 9 209 *+ 8*
Male 27 (61%) 23 (53%) Estimated blood loss 470 =100 332 = 54
Female 17 (39%) 20 (47%) (co)
Race Transfusions (median) 0 0
White 38 (86%) 42 (97%)
Black 3 (7%) 1 (3%) " p < 0.001
Other 3 (7%) 0 (0%)
Preoperative
symptoms .. . . .
Jaundice 35 (80%) 30 (70%) gastrojejunostomy patients. Peritoneal implants were
Weight loss 25 (57%) 24 (56%) present in 9% and 7% of patients in the gastrojejunostomy
Abdominal pain 20 (45%) 22 (51%) and no gastrojejunostomy groups, respectively.
Nausea/vomiting 4 (9%) 3 (7%) The surgical management is listed in Table 2. A hepati-
Tumor location A ; ; 0
Pancrens 42 (95%) 42 (98%) COJeJu_nostomy was performed in 35 patients (80%), and a
Bile duct 1 (2%) 1 (2%) chemical splanchnicectomy with 50% alcohol was per-
Duodenum 1 (2%) 0 (0%) formed in 39 patients (89%) undergoing gastrojejunostomy.
Reason for A hepaticojejunostomy was performed in 84% of patients
unresectability . . not receiving a gastrojejunostomy and a chemical splanch-
Local invasion 25 (57%) 20 (47%) nicectomy in 84%. The total surgical time was 2549
Liver metastases 15 (34%) 20 (47%) . . . .
Peritoneal implants 4 (9%) 3 (7%) minutes in the gastrojejunostomy group and 208 min-

utes in the no gastrojejunostomy group €p0.001). The

estimated blood loss and the median number of transfusions
were not significantly different between the two groups.

67 = 1.5 years in both groups. In the gastrojejunostomy
group, 61% of the patients were men, compared with 53%

in the no gastrojejunostomy group. The racial distributionPostoperative Complications and Length

was also similar: 86% of the patients in the gastrojejunosof Stay

tomy group and 97% of the patients not receiving a 9as- pgioperative complications and length of stay are listed

trojejunostomy were white. Obstructive jaundice was th

€n Table 3. No postoperative hospital deaths or deaths

most common presenting symptom; it was present in 80%,iihin the first 30 days occurred after surgery. Fourteen

of patients in the gastrojejunostomy group and 70% of
patients in the no gastrojejunostomy group. Weight loss was

present in 57% and 56% of the patients in the gastrojeju-
nostomy and no gastrojejunostomy groups, respectively.
Nausea and vomiting were present in 9% of the gastrojeju-

Table 3. POSTOPERATIVE FACTORS AND

nostomy patients and 7% of the patients not receiving a
gastrojejunostomy. In all cases, gastroduodenal obstruction
secondary to tumor was not presumed to be the cause of

these symptoms.

Based on preoperative evaluation and surgical finding
the head of the pancreas was the predominant site of originolangitis
of the tumor. Ninety-five percent of patients receiving aBiliary anastomotic
gastrojejunostomy were thought to have tumors arising in leak
the pancreas, compared with 98% of patients in the n&elaved gastric
gastrojejunostomy group. The most common reason foy,
unresectability at the time of laparotomy was local majorpneumonia
visceral vascular invasion: this was present in 57% of pa&astric anastomotic
tients receiving a gastrojejunostomy and 47% of patients not leak
receiving gastric bypass. Liver metastases were present [rpstoperative hospital

g . length of stay (days)

34% of the gastrojejunostomy patients and 47% of the nqQ

COMPLICATIONS
No
Gastrojejunostomy  Gastrojejunostomy
(n = 44) (n = 43)
Perioperative deaths 0 (0%) 0 (0%)
Sany complication 14 (32%) 14 (33%)
4 (9%) 2 (5%)
3 (7%) 2 (5%)
1 (2%) 1(2%)
emptying
ound infection 2 (5%) 0 (0%)
1 (2%) 2 (5%)
0 (0%) —
85+05 8.0+05
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1.0 - — The characteristics of patients undergoing late gastroje-
o GASTROJEJUNOSTOMy | Junostomy are shown in Table 4. All patients had nausea
and vomiting, with evidence of gastric outlet obstruction
documented on endoscopy, upper gastrointestinal series, or
| computed tomography scan. The tumor location was the
‘ head of the pancreas in seven patients (87%), whereas in
one patient, late gastric outlet obstruction developed with
the primary tumor in the distal bile duct. Four patients
(50%) had been considered to have unresectable disease as
a result of local invasion, whereas three patients had liver
metastasis (37%) and one patient had peritoneal implants
(13%). The mean interval between the initial procedure and
‘ late gastrojejunostomy was 5:#12.3 months (range 1 to 16
‘ months). There were no in-hospital deaths after late gas-
3  trojejunostomy, although one death occurred within 30 days
of surgery (30-day mortality rate 12.5%). The mean survival
(median 1 month) in patients undergoing “redo” gastroje-
: ; ; o N junostomy was 5.0- 1.8 months (range 0.3 to 16 months)
periampullary carcinoma undergoing gastrojejunostomy (n = 44) and ) }
no gastrojejunostomy (n = 43). The mean survival was 8.3 + 0.9  after the secondary procedure, with an overall mean survival
months after gastrojejunostomy and 8.3 = 1.2 months in patients ot~ 0f 10.6 = 3.4 months (range 2 to 32 months).
receiving a gastrojejunostomy (p NS). In addition to the patients who required an invasive
procedure, late nausea and vomiting developed in three
patients (32%) undergoing a gastrojejunostomy had a posgdditional patients in the no gastrojejunostomy group (7%)
operative complication. Similarly, 14 patients (33%) in thebut did not require hospital admission or intervention. Al-
no gastrojejunostomy group had a complication. Postoperthough four patients in the gastrojejunostomy group re-
ative cholangitis was the most common complication. De-quired hospital readmission (pain, Trousseau syndrome, bil-
layed gastric emptying occurred in 2% of patients in bothiary sepsis, benign bile duct stricture), significant nausea
groups. There were no cases of postoperative gastrojejunahd vomiting did not develop in any patient before death.
anastomotic leak. There were five biliary anastomotic leaks;
all closed spontaneously. The mean postoperative length
stay in the gastrojejunostomy group was 8:50.5 days, (BISCUSSION
which was not significantly different than the length of stay  The two options in the management of periampullary
in the no gastrojejunostomy group (8:00.5 days). cancer are resection or palliation, depending on the stage of
disease. In selected patients, pancreatic resection by pancre-

.84 : ___ NO GASTROJEJUNOSTOMY

PROPORTION SURVIVING
[$,]

MONTHS

Figure 1. Actuarial survival curves for all patients with unresectable

Long-Term Outcome and Survival

No statistical difference in survival was observed be

tween the two groups (Fig. 1). The mean survival in the Table 4. CLINICAL CHARACTERISTICS
gastrojejunostomy group was 823 0.9 months (median 8 OF EIGHT PATIENTS UNDERGOING LATE
months, range 1 to 24 months). In the no gastrojejunostomy GASTROJEJUNOSTOMY

group, the mean survival was 8231.2 months (median 6 1 . \ocation

months, range 1 to 32 months). Postoperative palliative pgncreas 7 (88%)
chemotherapy with or without radiation was used in 38% of Distal common bile duct 1 (13%)

the patients who had undergone a gastrojejunostomyiumor extent
. X Jd rent .
whereas 44% of patients in the no gastrojejunostomy group -°c@l invasion 4 (50%)
ived oncologic thera Liver metastases 3 (38%)
receive 9 p y: . . Peritoneal implants 1 (13%)
In follow-up, late gastric outlet obstruction developed in ntenal between initial operation and late

none of the 44 patients undergoing a gastrojejunostomy. In  gastrojejunostomy (mo)

8 of the 43 (19%) not receiving gastrojejunostomy at the Mean 61x23

original procedure, late gastric outlet obstruction developed. Median 2

The incidence of late gastric outlet obstruction in the no Range 116
. 9 S _Survival after late gastrojejunostomy (mo)

gastrojejunostomy group was significantly greater than in pean 50+18

the gastrojejunostomy group @@ 0.01). A gastrojejunos- Range 0.3-16

tomy was performed in seven of these patients. In onéverall survival (mo)

patient, a duodenal endostent was placed, and the patient's*éa" 10.6+34
. Range 2-32

symptoms were palliated adequately.
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aticoduodenectomy offers a potential for cure. Many pa-rojejunostomy at the time of surgical palliation decreased
tients, however, have advanced disease at the time of préhe incidence of late gastric outlet obstruction to 0% to 4%.
sentation, precluding resection. Therefore, the goal in these Despite the results of these collective reviews and the
patients is the palliation of symptoms. The primary symp-prospective trials of nonsurgical management, significant
toms of periampullary cancer include obstructive jaundicecontroversy continues concerning the role of prophylactic
duodenal obstruction, and pain. Currently, the palliation ofgastrojejunostomy. A number of series have shown an in-
obstructive jaundice by nonsurgical techniques is routinerease in postoperative morbidity rates, primarily delayed
and is advocated in patients found to have unresectablgastric emptying, with this procedure. Doberneck and
disease by preoperative staging. The use of newer analgesBerndt> reported an overall mortality rate of 18% and an

agents or the selective application of invasive techniquescidence of postoperative delayed gastric emptying of
can control pain in most patients. Therefore, only the pal-26%. The mortality rate in patients with delayed gastric

liation of gastric outlet obstruction remains primarily in the emptying was 33%. Similarly, the group at Wayne State
realm of the surgeon. Recently, endoscopic palliation ofUniversity reported an unfavorable short-term outcome,
duodenal obstruction using large-caliber metallic stents hasanging from a 40% incidence of complications in patients
been reportelf '3 however, this experience has been lim- with no evidence of duodenal obstruction to 90% in patients
ited, and long-term results are lacking. with preoperative nausea and vomititfyCiting these ex-

At the time of diagnosis, 30% to 50% of patients notecessive perioperative morbidity and mortality rates, Lucas
symptoms of nausea and vomitifd? Actual mechanical et al’*®have advocated antrectomy with Billroth Il recon-
obstruction of the duodenum seen on radiographic or endcstruction rather than gastrojejunostomy as the procedure of
scopic examination at the time of presentation occurs lesshoice in the setting of duodenal obstruction.
frequently. As unresectable disease progresses, however,Other authors have suggested that the limited long-term
duodenal obstruction occurs in a significant percentage ofurvival in patients with unresectable periampullary cancer
patients. eliminates the need for prophylactic gastrojejunostomy. In a

Three large reviews have assessed the role of prophylacetrospective series reported by Egrari and O’Contiedi)
tic gastrojejunostomy in patients with unresectable periampatients with unresectable pancreatic cancer underwent bil-
pullary cancer”’ In a review by Sarr and Cameron of over iary decompression without prophylactic gastrojejunos-
8000 surgically managed patients reported in the literaturéomy. Duodenal obstruction developed in only 4 of the 50
13% of patients who did not undergo gastric bypass at theipatients (8%); they required reoperation for therapeutic gas-
initial surgical procedure required a gastrojejunostomy betrojejunostomy. The mean time to developing obstruction
fore deatt? In addition, 20% of the remaining patients died was 15.8 months, whereas the mean overall survival was
with symptoms of duodenal obstruction. In a review of over13.0 months. These authors suggested that with the often
950 patients in the more recent literature by Singh &thé  rapid natural progression of unresectable pancreatic cancer,
percentage who required a gastrojejunostomy at a later dateost patients do not survive long enough to have an ob-
was 21%. Finally, in a metanalysis review by Watanapa andtruction. They concluded that prophylactic gastrojejunos-
Williamson’ of over 1600 reported cases, duodenal obstructomy was unnecessary. Similarly, in a series from Memorial
tion requiring a gastric bypass developed at a mean of 8.6loan-Kettering, the addition of a prophylactic gastrojeju-
months in 17% (range 4% to 44%) of patients who undernostomy was associated with a significant increase in the
went biliary bypass alone. In none of these reviews did theerioperative morbidity raté? Furthermore, the occurrence
performance of a gastrojejunostomy at the original surgicabf delayed gastric emptying in that series was associated
procedure increase the surgical mortality rate. However, inwith a significantly increased perioperative morbidity rate.
patients who required a second surgical procedure, mortalFhese authors also concluded that the overall poor progno-
ity rates are generally high, approaching 25%. The authorsis with unresectable pancreatic cancer does not warrant
of each of these collective reviews advocated routine proprophylactic gastric bypass.
phylactic gastrojejunostomy in patients undergoing laparot- Furthermore, the role for gastrojejunostomy in unresect-
omy for unresectable pancreatic cancer. able periampullary cancer has been questioned by those

These data from surgical series have also been confirmesgho advocate routine laparoscopic staging for pancreatic
in patients with unresectable pancreatic cancer undergoingancer. In a recent series from Memorial Sloan-Kettering,
nonsurgical palliation. Prospective, randomized trials ofl155 patients were found to have unresectable adenocarci-
nonsurgicalversussurgical palliation for malignant biliary noma of the pancreas at the time of laparoscopic stading.
obstruction have also demonstrated a significant incidenclone progressed to an open exploration, and in no case was
of late gastric outlet obstructidh°In three series in which a gastrojejunostomy performed at the time of initial man-
endoscopic stenting was compared with surgical palliationagement. Only three patients (2%) required a subsequent
including combined biliary and gastric bypass, the inci-gastrojejunostomy. These results are notable in that 25% of
dence of late gastric outlet obstruction ranged from 9% tgatients had nausea and 12% reported emesis at the time of
14% in the nonsurgical arms. The performance of a gaspresentation. The authors concluded that laparoscopic stag-
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ing can avoid laparotomy in many patients and that prophytomy group and 8.3+ 1.2 months in the control group.
lactic gastrojejunostomy cannot be supported. However, patients not undergoing a gastrojejunostomy had
The palliation of unresectable periampullary cancer at marked and highly significant increase in the need for late
Johns Hopkins for the past 20 years has included prophyintervention for gastric outlet obstruction. Late gastric outlet
lactic gastrojejunostomy. The gastrojejunostomy, howevergbstruction symptoms, requiring intervention, developed in
is routinely performed in a retrocolic, dependent position.8 of 43 patients (19%) not receiving a gastrojejunostomy at
Many groups have avoided the retrocolic anastomosis iithe original procedure. A gastrojejunostomy was performed
favor of an antecolic position, attempting to avoid place-in seven of these patients, with one patient successfully
ment of the anastomosis near the tumor. We have found thabanaged with a duodenal endostent. The mean interval
performing the gastrojejunostomy in a retrocolic fashion,between the initial surgical procedure and late intervention
rather than antecolic, virtually eliminates the problems ofwas 5.1+ 2.3 months (range 40 days to 16 months). One
postoperative delayed gastric emptying. Two series fronpatient died within 30 days of the performance of the
our institution describing our experience with surgical pal-gastrojejunostomy; however, the mean survival after late
liation of pancreatic cancer have demonstrated the effeagastrojejunostomy was 5.@ 1.8 months. The need for
tiveness of the retrocolic technique. In the first report, theintervention for late gastric outlet obstruction was equally
overall incidence of postoperative delayed gastric emptyinglivided between patients considered to have unresectable
was 8% In that series, postoperative delayed gastric empédisease as a result of local invasion and those with dissem-
tying developed in only 5 of 84 patients (6%) undergoing ainated disease, suggesting that extent of disease cannot be
retrocolic gastrojejunostomygersus4 of 23 patients (17%) used to predict late obstruction.
with the anastomosis in the antecolic position«j®.08). In This study was strengthened in that patients were in-
follow-up, late obstruction developed in only 2 of 84 pa- cluded in the randomization only if their attending surgeon
tients (2%) with a retrocolic gastrojejunostonwersus9%  believed that gastric outlet obstruction was not likely based
in the antecolic group (p= 0.16). In the most recent serigs, on preoperative symptoms, radiologic studies, or surgical
including the time period of the current study, a retrocolicfindings. The fact that only 87 of 194 patients (45%) thought
gastrojejunostomy was performed in 180 patients. The into have unresectable disease were included in the random-
cidence of delayed gastric emptying was 9%, with a postization demonstrates that great care was taken to exclude
operative length of stay of 10.x 0.3 days. In long-term any patient in whom the surgeon believed duodenal obstruc-
follow-up, recurrent duodenal obstruction developed in onlytion could possibly develop. Despite that selection, 19% of
2% of patients before death. the patients not undergoing a prophylactic gastrojejunos-
Despite the abundance of studies, this current series repemy became obstructed and required treatment.
resents the first prospective, randomized trial of gastrojeju- In conclusion, this single-institution, prospective, ran-
nostomy performed for unresectable periampullary carcidomized trial strongly supports the prophylactic use of
noma. The results of this study appear to support the role fogastrojejunostomy in patients with periampullary cancer
prophylactic gastrojejunostomy in patients undergoing lapfound to have unresectable disease at laparotomy for pos-
arotomy for unresectable periampullary carcinoma. Thesible pancreaticoduodenectomy. The addition of a prophy-
randomization appeared to generate comparable groups lactic gastrojejunostomy, although adding to surgical time,
that there were no significant differences in patient demodoes not significantly increase perioperative morbidity or
graphics, preoperative symptoms, or surgical findings. Thenortality rates or length of hospital stay. The incidence of
surgical procedures performed, with the exception of gaskate gastric outlet obstruction in this selected group of
trojejunostomy, were similar in both groups. The extent ofpatients not undergoing gastrojejunostomy was 19%, which
disease was also similar in the two groups, with majoris consistent with previous retrospective series. A retrocolic
visceral vessel invasion precluding resection in 57% of thegastrojejunostomy should be performed routinely when a
gastrojejunostomy group and 47% of the control group. Thepatient is undergoing surgical palliation for unresectable
only significant difference related to the groups, with re-periampullary carcinoma.
spect to perioperative results, was the surgical time: as
expected, the performance of a prophylactic gastrojejunos-
tomy added a mean of 45 minutes. Estimated blood loss anAcknowledgments
the median number of transfusions, however, were not The authors thank Donna Greul for her excellent technical support in
different between the two groups. Furthermore, there Wergeparation of the manuscript and the surgical house staff and nurses of
no differences in perioperative morbidity or mortality rates The Johns Hopkins Hospital, without whose dedication and skill this study
or length of stay. Postoperative delayed gastric emptyingvould not have been possible.
occurred in 2% of patients in both groups. There were no
cases of postoperative gastrojejunal anastomotic leak.
The benefits of prophylactic gastrojejunostomy were
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thesis in the palliation of malignant obstruction of the distal commonwould have postulated they did have a somewhat increased inci-
bile duct: a randomized trial. Br J Surg 1988; 75:1166-1168. dence of delayed gastric emptying. Second, as with your previous

Lillemoe KD, Cameron JL, Kaufman HS, et al. Chemical splanch-g,,qy for nancreatectomies, what type of pharmacologic prokinetic
nicectomy in patients with unresectable pancreatic cancer: a prospec-

) ; 5
tive randomized trial. Ann Surg 1993; 217:447—-457. protocol do you use in these patients?

Lichtenstein, DR, Carr-Locke DL. Endoscopic palliation for unresect- .

able pancreatic carcinoma. Surg Clin North Am 1995; 75:969-988, ~ PRESENTERDR. KeiTH D. LiLLemoe (Baltimore, Maryland): In
Maetani |, Ogawa S, Hoshi H. et al. Self-expanding metal stents fo@NSwer to your first question, at last fall's American College of
palliative treatment of malignant biliary and duodenal stenoses. EnSurgeons, we presented our experience in surgical palliation of
doscopy 1994; 26:701-704. unresectable periampullary carcinoma. In that series, we included
Lilemoe KD, Sauter PK, Pitt HA, et al. Current status of surgical the randomized patients that were presented as well as those
palliation of periampullary carcinoma. Surg Gynecol Obstet 1993; patients who received a gastrojejunostomy based on clinical indi-
176:1-10. ) ] _ . cations. This series also included those patients who were operated
Doberneck RC, Berndt GA. Delayed gastric emptying after palliative ;) ge cifically for symptoms of gastric outlet obstruction. In that

gllg;t_gozj?f gggtomy for carcinoma of the pancreas. Arch Surg 1987'Series, the incidence of postoperative delayed gastric emptying was

Weaver DW, Wiencek RG, Bouwman DL, et al. Gastrojejunostomy: isg% and the mean length _Of stay was 10.1 days. o
it helpful for patients with pancreatic cancer? Surgery 1987; 102:608— N @nswer to your question about the use of prokinetic agents, as
613. you know, Charles Yeo of our group several years ago at this
Lucas CE, Ledgerwood AM, Bender JS. Antrectomy with gastrojeju-Association presented a prospective randomized trial investigating
nostomy for unresectable pancreatic cancer causing duodenal obstruthe use of erythromycin to prevent delayed gastric emptying after
tion. Surgery 1991; 110:583-590. pancreaticoduodenectomy, and showed some advantages of that
Lucas CE, Ledgerwood AM, Saxe JM, et al. Antrectomy: a safe andreatment. At our institution, | think intravenous metoclopramide
effective bypass for unresectable pancreatic cancer. Arch Surg 199434\ tends to be the drug of choice in those patients in which
TEzggr;?Z_?g’s(ionnell TX. Role of prophylactic gastroenterostomy for delayed .ga.StriC emptying occurs either after a Whipple procedure

! or a palliative procedure. When patients are discharged, they are

unresectable pancreatic carcinoma. Am Surg 1995; 61:862—864. . . . . .
Rooij PD, Rogatko A, Brennan MF. Evaluation of palliative surgical either switched over to oral metoclopramide or cisapride. These

procedures in unresectable pancreatic cancer. Br J Surg 1991; 7&Jents are not used routinely, but if there is any suggestion that
1053-1058. problems might be developing, they are used frequently.

Espat NJ, Brennan MF, Conlon KC. Patients with laparoscopically
staged unresectable pancreatic adenocarcinoma do not require subse-DR. CHARLES E. Lucas (Detroit, Michigan): It gives me great
quent surgical biliary or gastric bypass. J Am Coll Surg 1999; 188: pleasure to discuss this manuscript, which | hope wdit be the
649-657. definitive paper on this topic.

Wosler in 1881 performed the first palliative gastrojejunostomy
for malignant gastric outlet obstruction and by 1883 developed the
“anastomosis-en-Y” to prevent “bilious vomiting.” Most of Cesar

DRr. MicHAEL G. $ARR (Rochester, Minnesota): | hope this paper Roux’s 50 references in his classic 1897 paper dealt with the

will be the definitive study on this topic from my old alma mater. dysfunction of gastrojejunostomy. Although Mikulicz in 1903
Many people in the audience, especially upper gut surgeons, haveported less dysfunction with a retrocolic anastomosis, hundreds
their own experience based on treatment of these patients, whaf authors have reported dismal results, including Pribram, who
outcomes they have experienced, and what they have interpretetiated in 1923, “gastrojejunostomy is a disease and not an opera-
from review of the literature. tion,” and today’s authors, who reported in 1993 a 17% and 6%
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incidence of delayed gastric emptying after the antecolic and DRr. CLArRence Dennis (Mendota Heights, Minnesota): It is a
retrocolic anastomosis, respectively. My first question, thereforesource of pride to Dr. Richard Varco and me that the authors have
is: What are you doing differently to reverse more than a centuryseen fit to deal with this problem, since apparently we were first to
of frustration? report that duodenal obstruction is a lethal complication of cancers
Alec Wallt in 1987 reported that this operation never works inof the ampulla and pancreatic head.
those who really need relief and only gives the illusion of func- Insofar as we know, ours was also the first suggestion that
tioning in those who don’t need relief. Barium studies performedgastroenterostomy should be a part of any exploration for cancer of
prior to discharge and at the time of readmission for impendingthe ampulla or of the pancreatic head which shows that lesion not
outlet obstruction showed preferential emptying through the narto be resectable with intent to cure.
row duodenum and gastric refilling through the gastrojejunostomy. This appeared iSurgery volume 20, number 1, on page 72 in
My second question, therefore, is: Do you have radiographicl946. The recommendation for GE is on page 79. Our suggestion
confirmation of your proposed benefits of this operation? was a rather tentative one, and yet gastroenterostomy was regularly
Based on Alec Walt's report, | initiated palliative antrectomy €mployed by both of us from that point on as part of any operation
with antecolic reconstruction in 1987. Currently, our series ex-for cancer of ampulla, pancreatic head, or lower common duct in
ceeds 80 patients. None have developed outlet obstruction, andwhich the lesion was found not to be resectable with cure in mind.
sincerely believe they live longer because they are free of “bilious 1he authors of the superlative paper we have just heard are to
vomiting.” my knowledge the first to acquire sufficient numbers to perform
Thus, my challenge to the authors is to prospectively comparé“_Ch_ a study. They have confirmed in a solid statistical study that
antrectomy with antecolic anastomosis to the retrocolic gastrojeliS iS the proper course to follow. This group of surgeons has
junostomy and report to this body in the year 2003, 100 years aftewf'lled our fondesF dreams with its outstanding record of accom-
Mikulicz's report on the efficacy of the retrocolic gastrojejunos- Plishment in this field. It makes me prouder than ever that the
tomy, that this operation is superior to palliative antrectomy. ~ 9°Nns Hopkins Medical School is my alma mater.

Dr. LiLLemoe: Dr. Lucas brings up a somewhat controversial _DR- LILLEMOE: Thank you, sir. Your contribution and the con-

point with respect to the performance of a gastrojejunostomy—tha |but!on of many ot_hers n _the audience with t.h's dlsea_se has
is, whether it should be performed antecolic or retrocolic. Forcertalnly brought this question to bear. | do think that finally,

generations, surgeons were taught that the antecolic position w gough, a(fjter all zf_:hese ye?rs, a prfspectl\{[gtrfrzjdorr;lztehq trial was
preferable because it avoids placing the gastrojejunostomy in thE&"N9 overdue and itis our pieasure to report it today fo this group.
so-called bed of the tumor. .

He referred to a paper that we published in 1993. In that study, DR. AnoRew L. Warsnaw (Boston, Massachusetts): Dr. Lil-

which was not prospective nor randomized, we reported over 10é)emoe, this is another in a series of really terrific trials trying to get

. o A id of prejudice and get the facts. | do have a problem because your
patients who had a gastrojejunostomy at our institution, some o . ;

. . ; . . Tacts seem to contradict my biases. We have not to date done
which had been done in an antecolic fashion, but most retrocolic,

In a nonrandomized comparison, the incidence of delayed gastrigrOphylaCtlc gastrojejunostomies. On the basis of my unpublished,

o . . ~~ " undocumented, unproven observations, | will go out on a limb and
emptying in the antecolic group was 17%, whereas in the patlentgay we very rarely see late gastrojejunal obstructions.
who had a retrocolic gastrojejunostomy it was only 6%. In follow- So why the difference between your perceptions and mine? It is
up, only 2% of patients with a retrocolic gastrojejunostomy devel'clear that you have not added to length of life, but | accept the fact
oped late obstructionersus9% in the antecolic group. These data

that you appear to have added to quality of life and reduced costs

suggested that a retrocolic anastomosis has both a decreased in&ll- eliminating a second operation

dence of postoperative delayed gastric emptying, but also was not My problem, in looking at your data, is in the selection of
at a higher risk for late obstruction. We are very careful technicallypatiems' and maybe that is where we differ. You comment in your
in the performance of a gastrojejunostomy. We generally performyanyscript that only 75% of the patients who were randomized in
it in the dependent distal position, in an isoperistaltic manner. Wepis series had obstructive jaundice. Why do you call this a
choose a site on the jejunum distal to the ligament of Treitz so thaheriampullary cancer if the patients don't have obstructive jaun-
the loop lays comfortably. After the anastomosis is completed, Wgjice? Could your selection of nonjaundiced patients explain bias
pull the jejunum back down through the defect in the mesocolongyward late duodenal obstruction?
and tack it at that point. | think if one takes a lot of care in My interpretation is that you are including a number of patients
performing this procedure, you can decrease the incidence Qfho have uncinate process tumors that are distal to the ampulla
complications. and which would have a high risk of late obstruction because of
We do not routinely perform radiographic evaluation prior to the their location related to the duodenal sweep, especially at the third
hospital discharge or in follow-up. If patients do present with lateand fourth portions. In contrast, a cancer of the upper pancreatic
symptoms, they are evaluated either with barium studies or endosread or a bile duct tumor might be less likely to impinge on the
copy. duodenal lumen. Therefore, my question is: What are the criteria
Finally, I am well aware of your work with respect to antrec- that your surgeons used for inferring that a patient didn't have
tomy. Your results in palliation of duodenal obstruction are excel-impending obstruction? Those criteria might define the difference
lent and in selected patients an antrectomy might be appropriatéetween our experiences and perhaps define subgroups that really
However, | feel that in unresectable patients with limited life do need a gastrojejunostomy.
expectancy, that adding a prophylactic gastric resection to an | would also ask whether your observations change your ap-
operation that | know some people in the audience probably feel iproach to choosing patients for operation? If you believe that
already unnecessary, seems a little bit too aggressive. prophylactic gastrojejunostomy is an important component of
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treatment for patients with periampullary cancers, should we stopients developed late duodenal obstruction. With respect to what
doing nonoperative biliary stenting and operate on all patients irfactors lead us to decide whether to include or not to include a
order to do the prophylactic gastrojejunostomy? patient in the randomization, it really varies from surgeon to
surgeon. There were four surgeons who contributed most of these
Dr. LiLLEmoE: With respect to whether you see a problem with patients, and we each had a different threshold for entering a
late gastric outlet obstruction or not really depends on how hargatient into the randomization process. Certainly, persistent symp-
you look for it. Your group in Boston, Dr. Brennan at Memorial, toms of nausea and vomiting, or endoscopic exams, upper Gl
and certainly we at Hopkins have national and sometimes interseries, or CT scans that demonstrated near-complete obstruction
national referral patterns. Therefore, unless you really prospeowere “no-brainers.” But at operation it is sometimes hard to tell. |
tively follow these patients, call them when they return back tothink this series, with relative conservative inclusion of patients
their homes halfway across the United States to find out whetheinto the randomization process, would suggest that we cannot
they are having problems, you may be missing late problemsteally predict who is going to have a problem with late obstruction.
Three of our eight patients actually had their follow-up procedures Your final question really is challenging. And again for those of
performed at outside hospitals, not at Johns Hopkins. So if we haglou in the audience—yourself, Dr. Brennan—who favor laparo-
not prospectively followed these patients, their long-term outcomescopic staging of these patients, | think that technique could also be
may have been unknown. included. As you know, our institution does not routinely laparo-
With respect to the fact that about 75% of our patients were noscopically stage patients with periampullary cancer. We feel that at
jaundiced, when we look at our percentage of our patients undetthe time of laparotomy we can do a very thorough exploration and
going Whipple procedure, or those reported in our recent series adttempt to resect as high a percentage of patients as we possibly
surgical palliation, only about 75% of patients are jaundiced. It iscan. But in patients found to be unresectable, we feel that with the
likely that many of these tumors do arise in the uncinate proceserformance of hepaticojejunostomy, a retrocolic gastrojejunos-
This is also an area which will frequently be unresectable due tdomy, and a chemical splanchnicectomy, we can eliminate just
local visceral vessel invasion. You probably are right that uncinateabout all symptoms that could bother that patient between their
tumors have a higher propensity to cause obstruction than aaperation and their death.
ampullary, distal bile duct or head of the pancreas tumor. When we | don’t believe, however, the data would suggest that a patient
looked at those patients in our series who were not jaundiced anghho presents with widespread metastases or carcinomatosis should
did not receive a gastrojejunostomy, however, none of these paindergo laparotomy simply to perform a gastrojejunostomy.



